DR11B_ 


DIRECT MEMORY 
ACCESS MODULE 


for use with 
PDP*-11 Computers 


+ . nectors to a peripheral unit. The DR11B module with 
M DB Direct Memory appropriate software will control the 16-bit data ex- 
change between the Unibus and various peripheral 


Access Module for equipment on a direct memory access basis. 
* Interrupt request, bus master control logic, ad- 
PDP | 1 | Computers dress selection, and device interface logic comprise 


‘the main functional sections of the MDB DR11B. 


@ Bi-directional exchange of 16-bit data from Four registers consisting of an input and output 
PDP-11 and external device | buffer (16-bit read/write), control/status (16-bit 
@ Interrupt request and bus master control read/write), word count (16-bit read/write), and bus 
@ Contro| and status register | address (18-bit read/write) form the interface logic 
@ Address selection circuits of the DR11B module. Additional logic 
e Output buffer register and input buffer gates allows user selectable addressing across 32K 
@ TTL input and output signals boundaries without an ERROR condition. (Overflow 
@ Compatible with DEC DR11B operating and to zero will cause ERROR). 
diagnostic software Convenient data exchange between two PDP-11 


@ Electrically plug-compatible with the DEC DR11B_ computers can be achieved by cabling two DR11B 
The MDB DR11B direct memory access module — madules together using an MDB-M91WW dual wire- 
controls data transfer between the DEC PDP-11 : 


"| Unibus* and user peripheral devices. 1995 N. Batavia Street 
The DR11B module contains all necessary hard- MDB Orange, California 92665 
ware for control and status register assignments. The | | 714-998-6900 
DR11B module is connected by two 40-pin Berg con- SYSTEMS INC. TWX:910-593-1339 


Printed in USA _ P/ORB/10M/ 8-79 “TM Digital Equipment Corp. 


Se a 
ACCESSORIES: 
@ Optional general purpose cables available 
@ Dual wire-wrap module MDB-M91WW for custom 
applications and inter-processor communications. 
PHYSICAL: 
® Occupies 1 quad slot of standard system unit 


wrap module to perform similar to the DEC DA11B. 

Using this method a continuous and dependable ex- 

change of data is accomplished and each module 

maintains transparency to its host computer. 
ELECTRICAL REQUIREMENTS: 

@ +5V at 2.4A 


DR11B Cable Connector Pin Assignments 


—ee oe Ce ad me ae ete ae kn eee On 2 ee 


Connector Py 


/Conneetor P2 


Pin Signal Signal 

1 DATI15 1 ODATI5 

2 DATIOO 2 OVATOU 

3 DATI14 | 3 ODAT14 

4 DATION 4 ODATO1 

5 DATI13 5 ONAT13 

6 DATIO2 6 ODATO2 
t ae DATI12 7 QODATI2 at 
8 DATIO3 8 ONATOA3 | 
—@ DATI11 9 ODATIW 

10 DATIO4 10 |ONATOS 

1 DATH10 11 | ONAT10 

12 DATIOS ' 42 lopaTtos 

19 |. DATIO9 i 13 | OpaTus = 

14 DATIO6 |. 44 ODATO6 

15 ‘DATI10 I 45) | opaATin 

16 DATIO7 | 16 oparor 

17 CO CONTROL IN | 47 | GND 

18 AOOIN ; 18 |GND 

19 ATTN ; 19 | INITO 

20 GND | 20 | GND 

21. -| BAINC ENB » 21 |WC INC ENB 

22 GND / 22 + GND . 

23 no connection | 23 | READYO . 

24 GND 24 IGNOD | 

25 BUSYO ' 95 | 470 OHMS TO +5V DC! 

26 | GND | 26 =| GND 

a7 C1 CONTROL IN | 97 =| ENCT10 

28 GND | 28 | NO LOCK 

29 | DSTATC | 29 | FNCT10 

30 GND | 30 =| GND 

31 DSTATB | 31. | FNCT20 

32 GND | 32 |GND 

33 SINGLE CYCLE | 33 | ENCT30 

34 GND | | 34 |GND 

35 DSTATA 35 | FNCT30 

36 GND 36 | GND 

37 GOO 37 | CYCLE REQB 

38 GND 38 | GND 

39 CYCLE REQ A 39 | END CYCLEO 

40 |. GND 40 | GND | . 
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MDB-DRIIB 
DIRECT MEMORY ACCESS MODULE 


INTRODUCTION 


The MDB-DRIIB Direct Memory Access Module ts an interface for the direct-memory- 
access transfer of data between a Digital Equipment Corporation (DEC) PI P-11 
computer memory, and the user’s peripheral device (figure 1). 


The MDB-DRIIB consists of a single quad module. The module fits into only one SPC 
slot of a DDI1-A, B, or C assembly, unlike the DEC DRIIB which occupies four stots. 
The MDB module works with all standard DEC software for the DRIIB and performs all 
DEC DRIIB functions. 


Logic on the module includes the following facilities: 
a. bus drivers and receivers: 
b. four registers, as follows: 
Data Register 
Word Count Register 
Address Register 


Command. Status Register; 


e a multiplexer to select the bus address, word count, input data, o 
command status information onto the Unibus: 


d. logic to decode the received device address; and 


CONTROL 


DATA 


SC eS 


CONTROL 


MEMORY 


ADDRESS COMMAND: 
Eee a! “owe 
_ 
ee ee MDB-DR118 none DEVICE 
CONTROL 


Figure 1. System Block Diagram 


i, interrupt and bus master control logic. 
Operation is always begun under program control which does the following: 


a. loads the required word count into the Word Count Register; 
‘ 
b. specilies the starting memory address or bus address at which the block 
transfer ts to begin: and 


C. loads function bits into the Command, Status Register. 


The user device responds to the function bits by setting-up controls to the DRIIB. If the 
user device is to receive data, the DRIIB performs a DATI operation, loading its data 
register with information at the specified bus address. Outputs of the Data Register are 
presented to the user device. 


If the user device is to send data to the memory. the DRIIB performs a DATO operation, 
transferring data words from the user device to the specified bus address. Note that input 
data is not bullered and must be retained for the entire Unibus transfer. 


Data and control signals at the MDB-DRIIB user interface.are at standard TTL levels. 
PHYSICIAL DESCRIPTION 


The MDB-DRIIB module is a quad module fitting into one slot in the systems assembly. 
Phe interface to the Unibus its through the assembly backplane. The module is connected 
to the user device through two 40-pin Berg connectors, JI and J2. User logic may be built 
onan MDB- M957 wire-wrap board, connected to the MDB-DRIIB through short ribbon 
junipers. 


The MDB-DRIIB is powered by the +5V de mS at the systems assembly, and requires 
2.4 amperes from that supply. 


INSTALLATION 


The following paragraphs contain instructions and information for installing the MDB- 
DRITB module. and for installing or removing jumpers that configure the module for its 
application. 


INSTALLING MODULE 


Plug the module into any available small peripheral slot in the PDP-1I1 processor, or into 
one of the four slots ina DDI! Peripheral Mounting Panel (figure 2). Figure 2 shows the 
backplane wiring that may be required to maintain the non-processor grant (NPG) chain. 
Note that in some newer processors and DDI system units a wire jumper is installed 
between CAT and CBI. In these cases, it is only necessary to remove that wire jumper in 
the slot in which the MDB-DRI1IB is to be installed. 


CABLING 


The module has two Berg connectors for the user device interface. Cables trom the device 
may be brought directly to these connectors, or to an MDB-M9IWW wirewrap board 


(figure 3) used in custom applications. Table | lists pin connections for Jl and J2 on the 
module, : 


BUS 


| _ tT] fT. 
| — Pf fod 
- hee 


ers CBi in 


~ 


erate a atahe oat 


INTERFACE MODULE. es 
oo IN SLOT 1, 2. 3, OR aA) 


REMOVE BUS ADO 
WIRE WIRES 


PROCESSOR 


Ficure 2. Typical Interface Location and Jumper Modification for NPR Chain 
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Figure 3.) Using MDB-M91WW Wirewrap Board 


Table 1. Interface Cable Connectors, Pin Assignments 


Connector Pl Connector P2 
pin | signat —frin | Sig 


4 DATIIS _ODATIS 
2 DATIOO ODATUO 
3 DATII4 ODATI4 
4 DATIOL ODATOL 
5 DATII3 ODATI3 
6 DATIO2 ODATO2 
7 DATIH12 ODATI2 
8 DATIO3 ODATO3 
9 DATIII ODATII 
10 DATIO4 ODATO4 
1 | DATHO ODAT IO 
12 DATIOS ODATOS 
13 DATIO9 ODATOY 
14 DATI06 ODATO6 
15 DATHIO ODAT ILO 
6 DATIO7 ODATO? 
V7 CO CONTROL IN GND 
AQOIN GND 
ATTN INITO 
GND GND 
BA INC ENB WC INC ENB 
GND GND 
no connection READYO 
GND GND 
BUSYO 47) OHMS TO +5¥ DC 
GND GND 
Cl CONTROL IN ENCTI0 
GND NO LOCK 
DSTATC ENCT1O 
GND GND 
DSTATB ENCT20 
GND GND 
SINGLE CYCLE ENCT30 
GND GND 
DSTATA ENCT30 
GND GND 
GOO CYCLE REQ B 
GND GND 


CYCLE REQ A 
GND 


END CYCLE 0 
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JUMPER CONNECTIONS 


Certain jumper connections may be prepared on the module in order to configure the 
module for its application. The module is furnished with certain preferred configurations 
strapped by printed circuit etch. To change configurations, cut etch and/or install wire 
Jumpers as required. ‘ 


Device Address 
Ten bits of the device address are strapped at jumpers numbered 13 through 22 (zone I3A 
on the module). The module is furnished strapped for address 772410. 


A connection from pad J to pad K selects a logic “1”, and a connection from pad J to pad 
H selects a logic “0”. Jumpers are related to address bits as follows: 


Bit Jumper 
’ AQ3 15 
A04 14 
AOS 22 
A06 13 
AQ7 16 
A08 19 
A09 21 
A10 20 
All 18 
Al2 17 


Address assignments determined by standard DEC software are as follows: 


No. of DRIIB 


Module Register Address 
First 772410 - 772416 
Second 772430 - 772436 
Third 772450 - 772456 
Fourth 772470 - 772476 


Vector Address 

The 6-bit vector address is strapped at jumper locations 23 through 28 (zones 6A and 5A). 
The module is furnished strapped for vector address 124. Where more than one module Is 
used, the user must assign a different address to each module, with 124 assigned to the 
first module. 


A connection from pad J to pad H selects a logic “!”, and a connection from pad J to 
pad K selects a logic “0”. Jumpers are related to data bus bits as follows: 


Bit Jumper 
DATA02 28 
DATAQ3 © 27 
DATA04 26 
DATAOS5 | 24 
DATA06 - 23 
DATAQO?7 25 
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Bus Master Control Level | 

The module is furnished with etched connections to select level S. That is. BRSL. 
BGSINH, and BGSOUTH are connected to driver, receiver circuits. Inputs for BOAINH, 
BGO6INH, and BG7INH are etch-jumpered to corresponding BO4OUTH. BO6OU TH, and 
BG7OUTH lines. 

To select a level other than level 5. cut the etch for level 5, and connect wire jumpers tor 
the selected level, as follows (be sure to remove any etched or wire jumpers not listed tor 
the selected level): 


Level 4. Level § Level 6 Level 7 
4'H-J 3,H-J 2 +#H-J | H-J 

11» H-J 9; H-J | 7? H-J 5, H-J 

12; H-J 10. H-J 8 H-J 6'H-J 

9; H-10'H ll. H-12°H ll; H-12.:H ll. H-Il2 H 
7'H-8:H 7iH-8;H 9 H-10:H 9 H-10 H 
5; H-6/H 3; H-6/ H 5 H-6: 7'H-8'H 


Bus Address Overflow Control 

The module is furnished with etched jumpers that cause the logic to set READY and 
ERROR if the bus address overflows the 32K boundary set by some DEC software. These 
jumpers are 29, H-J and 30/H-J. 


If your application permits disregarding the 32K boundary, Jumpers may be recontivured 
so that each 32K overflow simply increments the Extended Bus Address count. and sets 
[READY and ERROR only when the address has overflowed the limit of system — 
addressing. To select this, mod¢ of Operation. cut etch me ae H-J and 30 H- J. and 
connect’ wire jumpers at 29; H- K and 30; H- Ke | 


NER: processor sees Control 

The module is furnished to permit an interrupt cycle to be neHormed without interruption 
by an NPR request from some other device. That is, there is an etch connection at 31 H- 
J. : 


If an NPR request is to be permitted to take control during an interrupt latency period 
(between the interrupt request and the bus grant), cut the etch at 31;H-J and connect a 
wire jumper at 31. H-K. 


REGISTERS 


There are four registers available to the Unibus. Each register is described in the following 
paragraphs. 


DATA REGISTER 


i 


The 16-bit Data Register is used both to read, and write, data as follows: 


a. Write Data. The register stores the output data word for presentation to the 
user device. The register is loaded under program control. 


b. Read Data. A data word from the user device ts transferred to the Unibus 
without buffering. That is, the user device must hold data on-the lines until it is read 
under program control or transferred directly to memory. 


sy: 


The preterred Data Register address is 772416. 


WORD COUNT REGISTER 

4 
The Word Count Register is a 16-bit read/write register. It is loaded from the Unibus, 
under program control, with the 2's-complement of the number of words to be transferred, 
and normally is incremented one count towards zero as each word is transferred. 
Incrementing may be inhibited by a WC INC ENB signal from the user device. 


When the word count reaches zero, the READY bit is set in the command /status word to 
stop the bus evele. 


The preferred Word Count Register address is 772410. 

BUS ADDRESS REGISTER 

The Bus Address Register is a 15-bit register. as bit 0 is furnished by the user device. The 
_contents of the register are used, along with bits XBA1I6 and XBA17 (in the 

Command Status Register) to specify the bus address. 

The Bus Address Register is normally incremented after each word to transferred, 

advancing the address to the next word location. The user device may inhibit incrementing 

by asserting BA INC ENB. 

The ERROR bit is set in the: Command; Status Register if the address overflows (changes 

from all-" [*s to all-“0's”). The error (BAOF) is cleared either by INIT or by loading a new 

humber info the Bus Address Register. 

The preterred Bus Address Register address is 772412. 

COMMAND/STATUS REGISTER 

The contents of the Command Status Register are commands to control the user device. 

and bits giving user device status to the Unibus. Table 2 lists and defines bits in the 


Command Status Register, 


The preferred Command Status Register address is 772414, Figure 3 shows the contents 
of the Command Status Register. 


15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00 
DSTAT FNCT 
ERROR] NEX | ATTN MAINT] y B c JCYCLE/READY XBAI7|XBA16|. 3 9 1 GO 


Figure 3. Contents of Command/Status Register 
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Table 2. Command/Status Bits 


| Bic | Name Description and Effect 


ERROR (read only) a. Indicates error as follows: 


4 


1 NEX (bit 14), or 
2. ATTN (bit 13), or 


3. Interlock error (module: connector 
discontinuity), or 


4. Bus address overflow (BAOEF) aus bus 
address changes from all-"I’s” to all- 
TOS. 


b. Sets READY (bit 7) and causes interrupt i 
IE (bit 6) has been set. 


c, ERROR is cleared by clearing all error 
conditions, as follows: a 


|. Module is seated in connector, 
2. Bus address is cleared or reloaded. 


3. Bit 14 is loaded with a "0". 


4. Bit 13 is cleared by the user device. 


ee ey 


—— Ce ee cmetandinenatihenemnementmathendhtecnememnent 


14 NEX (read/write) a. Non-existent Memory. Indicates that the 
module, acting as bus master, failed to 
receive a SSYN response within 20 micro- 
seconds after asserting MSYN. 


b. NEX sets ERROR bit. 


SE, Cleared by INIT or by loading “0”. 


aqementes ae. oN ee ee tm ea Reman teen 


ooo new ee 


Attention. Shows state of user device 


13 ATTN (read only) a. 
ATTN signal. 
b. Sets ERROR for device-initiated interrupt. 
C, Set and cleared only by user device. 
12 MAINT (read/write) a. Maintenance. eee to sHbleteceaaiee 


diagnostic programs. 


b. Cleared by INIT. 
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Table 2. Command/Status Bits (cont'd) 


pit | Name Description and Effect 


DS TATA ad. Device Status, Indicate state of user-designated 
DSTATA, DSTATB, and DSTATC signals. 


DSTATB p(read only) 


b. Set and cleared only by user device. 
[ ) S TATC pia 6 Lea abanne’ Shonacatacre ened eine coe amg Ta TEN co ae Te epee A 6 . 
CYCI.F (read write) a If set when GO ts tssued, enables an 


immediate bus cycle. 


b. Cleared by INITI, or start of bus eeyeles. 


wae ae - moans - wee ee ee ee ee 


READY (read only) a. Indicates the MDB- DRIIB is able to accept 
a new command. 


b. Set by INIT or ERROR. or by word count 
overflow, 


c. Cleared by GO. 


d. If bit 6 Is set, READY cuuses an aia rrupt. 
jeremy module to release the Unibus. > 


oe ee ee ee eo mnt ints ak: ee ei Lene ee 


I (read: write) a. Interrupt Enable. Enables either ERROR o oF 
| READY to set an interrupt. | | 


b. Cleared ap INET. 


cone ame ee ee nS ham eR ere anne Se me ! eee a a er Saad 


XBAI? a. Extended Bus Address. Along with contents 
(read write) of Bus Address Register. specify address for 
XBA 16 . indirect memory transfers. 


b. Cleared by INIT. 


C. Bits XBAI7 and XBAI6 are not incremented 
when Bus Address Register overflows, but 
ERROR Is set. 


mo e ee ed ++ Re ee ee 


a. Function. Bits available to user device 
for assignment by user. 


b. Cleared by INIT. 


od . oe oe 2 Mee ee manent _ -~ ee 


GQO (write only) a. Causes MDB-DRIIB to wea user device 
| that a command has been issued. 


b. Clears READY. 
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UNIBUS INTERFACE 


Table 3 lists and defines signals at the Unibus MDB-DRIIB interlace. Refer to 
appropriate DEC PDP-11 documents for detailed timing information and soltwate 
considerations. 


Table 3. Backplane Interface Terms 


EH2 
FHI 
EF | 
EV2 
EU2 
CVI 
EUI 
EP? 
EN2 
ER! 
EPI 
EL! 
EC I 
EK 2 
KI 
Ef)? 
| EE2 
FDI 


DOOL.-OISL 


DOOL 
DOIL 
DO02L 
DO3L 
DO4L 
DOSL 
DOOI. 
DO7I. 
DOSL 
DOYL. 
DIOL 
DItL. 
DI2L 
DI3L 
D114}. 
DISL 


AOOL-AITL 


AOOL 
AOILL 
AO2L. 
AO3I. 
AO4L. 
AOSL. 
AQ6L 
AQ7TL 
AOS8L. 
AO9L. 
ALOL 
AIL 
Al2L 
AI3L 
Al4bh 
AIS5L. 
Al6L 
AITL 


Unibus bidirectional data lines. Low (ground) level ts 
true, +3V is false. | 


Data bit 0 (LSB) 
Data bit | 
Data bit 2 
Data bit 3 
Data bit 4 
Data bit 5 
Data bit 6 
Data bit 7 
Data bit 8 
Data bit 9 
Data bit 10 
Data bit I] 
Data bit 12 
Data bit 43 
Data bit 14 
Data bit 15 


Device and function address from master device. Low level ts 
true, Bits AOLL, AO2L, AO3L, and control line CIE encode 
one of 16 addresses. Bits AO4L through AI7L are used to 
enable the decoder. : 


Address bit 0 (ILLSB) 
Address bit | 
Address bit 2 
Address bit 3 
Address bit 4 
Address bit 5 
Address bit 6 
Address bit 7 
Address bit 8 
Address bit 9 
Address: bit 10 
Address bit 11 
Address bit [2 
Address bit 13 
Address bit 14 
Address bit 15 
Address bit [6 
Address bit 17 


Table 3. Backplane Interface Terms (cont'd) 


Low-level true or negative-going transition received from 

. % . . . . 
master device when a programmed RESET instruction is issued, 
the console START switch is pressed, or a power-up or 
power-down condition occurs. 


INTEL 


Control line, low level true. With COL, specifies the type 
of cycle to be performed. 


Control line, low level true. With CIL, specifies type of 
cycle to be performed. as follows: 
C1IL COL Cycle 
DATI 
DATIP 
DATO 


I 
0 
0 
| 
| DATOB 


_- co OO OS 


MSYNL. Timing pulse from master device. Negative transition initiates 


internal timing sequence enabled by address decoding. 


SSYNL 


Negative-going pulse (approx. 200 nsec) sent by module to 
master device. Follows (by approx. 100 nsec) the negative- 
going transition of MSYNL when device address has been 
decoded. | 


Busy signal (low level true) sent to master device by 
interrupt logic on the module. Level falls on receipt of 
bus grant input, and rises as vector address is transferred 
onto Unibus. 


Control level (low level true) sent to master device by 
Interrupt logic to acknowledge receipt of bus grant input. 
Reset when vector address has been transferred onto Unibus. 
NPRL Bus-master request (low level true) sent by user device to 
master device. 


INTRL. Control level (low level true) sent to master device by 


interrupt logic as vector address is transferred onto Unibus. 
One of four possible bus request levels sent to master device 
in response to request by user device. Level is selected by 


means of wire jumper. Negative level is true. 


DE2 | BRSL 


Bus request level 5 (see BR4L). 
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Table 3. Backplane Interface Terms (contd) 
Pin |Signt | Description 
BR6L Bus request level 6 (see BR4L.). 
JT BR7L | Bus request level 7 (see BR4L). 
BG4INH One of four possible bus grant input levels sent by master 
| device in response to bus request. Level is selected by 

means of wire jumper. High level is true. 

BGSINH Bus grant level 5 (see BG4INH). 

BGO6INH Bus grant level 6 (see BG4INH). 

BG7INH Bus grant level 7 (see BG4INH). 

BG4OUTH_ | One of four possible bus grant output levels selected by 
wire jumper and sent to another controller to extend a 


serial interrupt priority link. High level is true. 


BGSOUTH | Bus grant output level 5 (see BGO4OUTH). 


BG6OUTH | Bus grant output level 6 (see BG4OUTH). 


BG7OUTH | Bus grant output level 7 (see BG4OUTH). 


NPRGINH_ | Bus-master bus grant signal sent by master device to user 
device in response to NPRL. High level ts true. 


NPRGOUTH] Bus-master bus grant output level to another controller to 
extend serial priority bus-master control. High level ts 
true. | 
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USER DEVICE INTERFACE 


Signals at the user device interface are at standard TTL. levels. Output drivers are 74367 
bus drivers with “enable” inputs strapped to ground. Table 4 lists and defines signals at 
the user device interface. Unless otherwise stated, logic is asserted at the high level. 


Table 4. User Device Interface Terms 


Signal | Description 


Inputs to MDB-DRIIB from User Device 


DATIOO-DATIIS [Stxteen data lines. Data must be held until transferred 
to memory ina DATO cycle. 


Cl CONTROL IN] Pwo signals specify type of Unibus cycle to be performed, 
CO CONEROL-IN}and have the same meanings (but opposite logic levels) 
| as Unibus signals Cl and CO (refer to table 1). 


CYCLE REQ A, [Either signal sets CYCLE bit to initiate bus request and 
CYCLE REQ B [subsequent Unibus cycle. Must be pulsed positive for at | 
2 least 100 nanoseconds (negative-going transition is active). 


WC INC ENB Word Count Increment Enable. To permit counting each 
| bus cycle, this line must be held high. For certain | 
operations, however. such as a read- modify-write sequence, 
the line may be brought low for the DATIP cycle salad raised 
for the following DATO cycle. 


BA INC ENB Bus Address Increment Enable. To permit the Bus Address 
. Register to increment following each bus cycle, this line 
must be held high. For certain operations, however, such 
as a rcad-modify-write sequence, the line may be brought 
low for the DATIP cvcle and raised for the following DATO 
cycle. 


AQOIN Bus Address Bit 00. Used as bit 0 of the Bus Address 
Register. For sequential word addressing AOO is held low. 
The line may be controlled to permit byte addressing. 


DSTATA, DSTATB, Device Status Bits. User-assigned status signals. 
DSTATC Levels on these lines appear as bits 09, 10, and [1 in 
the Command, Status Register. 


ADEN. Attention. The signal level on this line becomes bit 13 
in the Command ‘Status Register. ATTN causes an error 
condition and prevents further bus cycles. If the IE bit 
is set, ATTEN causes an interrupt. If not used, ATTN must 
Ibe held low, ) 
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Table 4. User Device Interface Terms (cont'd) 


Description 


SINGLE CYCL E |When held high, SINGLE CYCLE causes MDB-DRIIB to release 
bus after each cycle, permitting Unibus to interleave 
MDB-DRIIB cycles with eycles of other devices. Tn thts 
case, MDB-DRIIB requests bus master for each evele. 


For burst-mode or read-modify-write operations, SINGLE 
CYCLE ts held low, causing MDB-DRIIB to control the bus 
until SINGLE CYCLE goes high. or unth READY is set. Bus 
cycle does not begin until CYCLE ts set. 


Outputs from MDB-DRIIB to User Device. 


ODATOU-ODAT15| Data to user device. Data is buffered in Output Data 
Register, which ts loaded under program control, or by an 
MDB-DRII DATI cycle. INVE clears all lines to "0", 


INTTO Initialize. Goes high when Unibus ts initialized. 


FNCTI. FNCT2, | Function. Bits 01, 02. and 03 in Command Status Register, 
FNCT3 output through drivers. Defined by user to control device 
operation, Cleared by INIT. 


READYO Bit-07 in Command Status Register. Set high by INIT. 
Goes low as GO bit ts loaded to indicate that a command 
has been received. Set high again by word count overtlow 
or error, 


BUSYO High level while bus ecvcle is in progress. Set high as 
~|CYCLE ts set, and goes low when cycle is complete. When 
CYCLE is controlled by program, BUSYO follows CYCLE. 


END CYCLE O — |[Positive-going pulse (approx. 100 nsec) output as bus 
a cycle is ended. 


GOO Positive-going pulse (approx. 200 nsec) output as GO ts 
set in Command, Status Register. Indicates start of new 
operation. 


The sequence of operation at the MDB-DRIIB user device interface is. generally. as 
follows: 


a. The GO bit is set. and READY goes low, indicating that a eyele is to begin. 
FNCT bits may define the command. 


b. The user device then provides the following signals: DATIOO-DATIES. Cl 


CONTROL, CO CONTROL, WC INC ENB. and AOOIN. These signals must be held on 
the lines EDrOURBOUL the bus cycle. , | 
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C. At least 100 nsec after the data appears on the lines, the trailing edge of 
CYCLE REQ A or B sets BUSY. 


-d. At the end of the bus cycle, the MDB-DRIIB sends END CYCLE, and BUSY 
goes low. A new cycle request wil not be serviced while BUSY is set. 


The BA INC ENB signal need not be set until BUSY is set. However, BA INC ENB must 
be held until the end of END CYCLE. 


The program may load the CYCLE bit into the Command; Status Register. This raises 

BUSY. so that a bus cycle is begun when GO is set. Consequently, the MDB-DRI11B is 
set-up so that the first bus cycle may be begun without a CYCLE REQ (A or B) signal 

from the user device. 


LOGIC ORGANIZATION. 


Figure 5 shows the general organization of logic in the MDB-DRIIB. Refer also to the 
schematic diagrams (Dwg. 40311) in this manual. 


The four registers in the MDB-DR11B are controlled either under program control (slave 
mode). or with the MDB-DRIIB acting as bus master, controlling the Unibus. 


SLAVE MODE OPERATION 


When operating as a slave under program control, information is loaded into one of four 
registers selected by address bits AOI and AO2. Bits A13 through A17 are hardwired “I's”, 
and bits A04 through A12 must match the code jumpered on the module in order for the 
MDB-DRIIB to respond to the program. 


After the address has settled, the Unibus asserts MSYN. The module acknowledges by 
returning SSYN. 


The bus signals CO and Cl, and AOOIN (from the user device) are decoded to define the 
type of operation to be performed. Note that only the Command/Status Register may be 


loaded by either the high-order or low-order byte, selectively. Other registers handle only a 
16-bit word. 


Output data is loaded, or input data is selected to the bus, by bits AOI, A02, and A0Q3, 
which select one of the following: 


-- Data Register (AOI-A02) 

-— Word Count Register (AQI-A02. A03) 

~ Bus Address Register (AQ1.-A02.A03) 
Command. Status Register (A01-A02). 
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Figure 5.) MDB-DRIIB. Logic Organization 


USER DEVICE 


BUS MASTER MODE 


In the Bus Master mode of operation, the user device causes the MDB-DRIIB to take 
control of the bus and perform either an interrupt operation, or a data transfer operation. 


Interrupt Operation | | 

The MDB-DRIIB can initiate an interrupt cvcle if both bit 06 (Interrupt Enable) and bit 
07 (READY) are set in the Command, Status Register. The resulting bus request (BRnL) 
requests control of the bus. 


The master device then sends the bus grant signal (BGnINH) which the module 
acknowledges by returning SACKL. When the bus is free, the module puts the vector 
"address on the bus, along with the signal INTRL. This directs the program to the 
subroutine that controls the user device. 


Data Transfer Operation | 
Phe module will perform DATI. DATIP, DATO. and DATOB operations. 


The program first loads Bus Address and Word Counter Registers, and then loads bit 0 
(GQ) into the Command, Status Register to clear READY. A CYCLE REQUEST (A or 
3) from the user device initiates transfer by setting CYCLE. and consequently, BUSY. A 
bus request is then sent to the master device which responds with the bus grant signal, 
permitting the module to become bus master. - | 


The module makes its request on the NPR line and, when the NPR bus grant is received, 
becomes bus master, asserting BUS BBSY. The address is then put on the bus. CO 
CONTROL and C! CONTROL. lines from the user device determine subsequent 
Operation, 


MAINTENANCE 
MAINTENANCE MODE OPERATION 


The MAINT bit (bit 12) in the Command Status Register enables the MDB-DRIIB to 
operate with existing DEC software for DR1I1I-B diagnostics. To configure the MDB- 
DRIIB for diagnostic operation (with outputs looped to inputs), connect jumper cable 
(supplied) between connectors Jl and J2 (refer to table | for pin connections). 


Phe MAINT bit causes the FNCT bits to act as an octal counter which counts bus cycles. 
Note that with FNCTE connected to the Cl CONTROL line, the MDB-DRI1IB pertorms 


alternating DATI and DATO evcles. If Jl and J2 are jumpered together but the MAINT 
bit is not set, either all DAT cycles. or all DATO cycles, will be performed. 


Because FNCT3 is looped to the SINGLE CYCLE line, the MAINT bit causes a burst 
mode sequence of four cycles, followed by four single cycles. 


Refer to appropriate DEC documentation for details of diagnostics. 
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TROUBLESHOOTING AND REPAIR 


Troubleshooting will generally be based on existing DEC diagnostic software for the 
DRII-B. | 

§ 
Repair the module using appropriate skills, techniques, and materials. [ff you wish MDB 
Systems to repair the module, first notify MDB System’s Customer Service, then pack the 
module carefully, along with your best evaluation of trouble symptoms, and ship it. 
prepaid, to MDB Systems. 


DRAWINGS 


The following pages contain logic diagrams and assembly drawings useful in maintaining 
‘and repairing the module. 
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ERRATA: MDB DR11B INSTRUCTION MANUAL 


MDB Systems regrets the errors which appear in this manual. Rother than 
delay the information, please make the following corrections: 


Poge 7, Bus Address Overflow Control 
The last line of the second paragraph reods: 
"29/H-K and 30/H-K." 
It should be corrected to read: 


"29/J-K and 30/J-K." 


Page 7, Non-Processor Request Control 
The lost line of the second sabaeiuh reads: 
“wire jumper at 31/H-K." | 
It should be corrected to read: 


"wire jumper at 31/J-K." 
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